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LXVII I .  Observations suggested by the G~olvgical Paper 
of Mr. JOHN FAnEY in last Month's Philosophical 
Magazine. 
To Mn. T~I~r~OCH,--SIR, 
TH~ geological facts communicated by Mr. John Farey, in 
his Paper eommexleing your tast month's Number, are in 
an eminent degree instructive a,d interesting. It is only. 
from the itinerant geologist cautiously pacing over various 
and extensive districts, and marking, with experienced in- 
telligence, the wonderful ph~enomena which every where 
present hemselves, that we can hope to obtain that accu- 
mulation of practical facts which can alone guide us to a 
sober and correct heory of the natural causes which, at re- 
mote periods, have operated tho~e stupendous changes which 
are every where see~- on an..d near the surface of our globe. 
The almost infinitely dlversii]ed exterior of the earth~ and 
its universal stratification, furlfish the most interesting sub- 
jects of inquiry; and every natural inequality upon, and 
every bed which repo:~es bene~.th, the surface is connected 
with a history which well merits, mad can only be developed 
by, the reseJ.rches of the strongest intellect. Indeed the 
common mirld is overpowered hy :he stunning magnitude 
of geologieal facts ; it shrinks from the bold but just con- 
clusion, that the lowest stratum which the deepest excava- 
tions into the earth have yet reached~ was once itself a sur- 
face, and that the highest peak of the loftiest stratified 
xnountain is only the remaining speck of a vast country 
which once spread itself out on the same, and in many in- 
stances much higher, level : the mountain deriving its pre- 
~ent form and exaltation, not fri~m masses of matter sue- 
tzessively piled up by unknown means, but solely from the 
superior durability of its materials, which have withstood the 
operation of those tremendous agents, that have swept away 
the surrounding country in which it was imbedded, leaving 
the mountain itself a magnificent land gauge, by which to es- 
timate the immensity of the tracts that have disappeared. The 
forniation of mountains in this way, and that of the exten- 
mire strata of the earth, mutually elucidate ach other. The 
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386 Observations suggested by
incalculable masses of materials necessary to form the lattot~ 
could only bo derived from the destructive transportation f
other strata equally extensive; and the present elevation 
of stratified mountains is demonstrative evidence of the 
former existence of the countries which, in disappearing, 
have furnished such vast masses of diversified material for 
fhe formation of other .,tratified countries in other situations. 
These s~lple and subl:rne geological truths, however they 
may now shock minds unaccustomed to the contemplatiort 
of natural grandeur, will, at no distant period, be as gene- 
rally assented to as the gravitation of Newton. 
The just appreciation of geological ph~enomena is amongst 
the most creditable things of m,~dern science. Already are 
the ignesfatui of hypothetical invention disappearing, and 
we no longer hear of seas fourteen thousand feet above the 
level of the present ocean retiring into cavernous recepta- 
cles, or of the exaltation of continents, to equal heights, by 
vulcanian energies. Forged in the same fabulous workshop, 
they are already slumbering on the same shelf with the vi- 
treous sparks of Buffon. 
The great source, I conceive, of all hypothetical reason- 
ing on the formation o[ the earth arises from the mistaken 
opinion, that the present laws of nature are insufficient to 
account for past effects ; without duly considering, that the 
xaatural causes which are now operating changes on our 
globe have been in action millions of years, and that it is 
the almost infinite duration and variance of their action, 
rather than the apparent little which we cart now perceive 
them pertbrming, that will enable us to account for the stu- 
pendous effects which they have accomplished. The system- 
builder by a deluge, an internal fire, an external crust, the 
~icinity of an erratic planet, or some such fancifnl creation, 
is for accomplishing, almost in an i stant, that which, far 
more probably, required many thousands of years to effect ;
and it assuredly is a rigid attention to, or disregard of, the 
two important circumstances of time and agency, that marks 
the boundary line between fanciful hypothesis and genuine 
theory. When the investigator flies off in search of a cause 
v&ich no longe~ exists~ or no longer operates within the 
sphere 
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Mr. Farey' s Geological Paper. ssl 
ephere of his inquiry, he is certainly indulging in hypo- 
thetical visions; but when he fairly generalizes, by some 
common agreement~ a multitudinous class of acknowledged 
ph~enomena, nd directly eonneels them with eatises till ia 
operation, he is developing a lucid theory which will en- 
lighten and improve. 
It is this departure from nature, by an assumption of ex- 
tinct or imagiuary causes~ that has induced me to effer tl~e 
present observations. The closet geologist may be expected 
to indulge himself in the creation of hypothetical phantoms ; 
but that he who has had the great and instructive volume of 
Nature spread out be%re him, and~ page after page~ has read, 
in her indelible and expressive characters, the history of her 
magnificent transactions, should imagine her present ener- 
gies unequal to her past performances, and that others must 
be sought for in lunar'regions, forsooth, is at once matter 
of surprise and regret. 
I apply this to Mr. Farey, but with the utmost deference 
for his practical knowledge. In any thing relating to effects 
which have taken place, and to practieal facts resulting from 
extensive personal observation, he is clear, corree b and in- 
structive~ but the instant he attempts to develop cause, the 
genuine spirit of philosophy forsakes him, and he becomes 
bewildered in the unprofitable maze of hypothesis. Mr. Fa- 
rey is evidently preparing to add one more inventive system 
to the many that have already so much retarded the progress 
of real knowledge, by the introduction of a non-existent 
satellite at some indefinite time, and from some indefinite re- 
gion, whose near approach to the earth is to reverse the ac- 
tion of gravitation, and undulate or distort the upper strata 
into some or all of" their present irregularities. Bef6i'e 
fnrther committing himself, it will be well for Mr. Farey tO 
consider whether, by the promulgation of a hypothesis o 
utterly incongruous with all the present operating laws of" 
Nature, he is not about to sacrifice much of that fair fame 
which his practical researches have so deservedly assigned 
him. 
A system-builder, like a religious or political bigot, is 
ever a most irritable being, and to prigk his favourite bubble 
Bb~ i~ 
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$,8 Observatiom on 3Ir. FareTj's Geological Paper. 
is to explode all his virulence: but I confidently trust that 
Mr. Farey will be found a distinguished exception to this~ and 
that he will hail with approbation a liberal criticism vihieh 
has solely in view the expdlsion of error from h~s t~tvourite 
pursuit, and the recalling of his attention within those sober 
limits which experience and observation so justly prescribe. 
A dwarf stationed on the shoulder of a giant can see further 
than the giant hhnself i and if I assume this visual preemi- 
nence, it is only to acknowledge the Colossus that support~ 
f i l e ,  
Certainly the great and most desirable desideratum in ge- 
ology is to account, satisfactorily', for the original formation 
of all stratified countries ; and when that has been clearly 
accomplished, all irregularities and anomalies in the strata 
themselve% which have hitherto been ahnost the only cir- 
cumstances attended to, wii! be cotnparatively an easy at- 
tainment ; for it is impossible to doubt hat the same power- 
~ul agent, whatever it ma~ be, that has given mobility and 
transportation to such massive and diversified materials, and 
has spread them out, on so gigantic a scale, over the face of 
the globe, must also he equal to their separation, disruption, 
denudation, excavation, and a!most every other geological 
appearance which observation has discovered. 
.And I have only to advance one step fnrther and add, 
that the only agent in ature, with which we are acquaint- 
ed, and to whose action we can assign, with any colourabte 
probability~ all these extraordinary and stupendous effectsj 
is water. 
To this powerful and'incessant operator .allow but a suf- 
ficiency of duration, and a suitable diversity of fluctuating 
circumstance, and he will have a bnld a:~d arduous task to 
perform who shAl undertake to advocate its limitation in 
geological e~eacv. And here it is that I world more espe., 
ciallv solicit the attention of Mr. Farey, by  urging him to 
reli~quish his a6rial assistant, which does not untie, but 
clumsily cut, the Gordian knot, and suhstitute in its stead 
th~s s!:nple and na~ral instrument, in which he will expe- 
rience a power and pliability of ,etion competent to the il- 
lustration of atmo~t ever}' ~;eolog~cal phw.nomenon. It is~ 
however, 
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Introduction to the Study of Mineralogy. 389 
however, I think~ very unfbrtunate for My. Farey himself, 
that he either does not perceive, or as strangely indisposed 
to admit, the mo~t obvious cit~cts of water on the surface 
of tke earth. A decisive and very singular proof of this is 
given in that mo~t extraordinary and unphllosophical con- 
e|usion which he draws on the tormanon of valleys, and 
which unquestionably detracts, to an extent which he can- 
not be aware of, from his other acknowledged merits as ar~ 
observing naturahst. 
The action ot water, in operating extensive changes on our 
earth, naturally dtvides itself into two distinct branches ; 
those changes which are effected bv streams of fresh water 
running over the surface, and those far more mighty exo 
torior and interior changes which the ocean itself has ac- 
complished, uring the submersion ofour present oontinents. 
Were there any probability, Mr. Editor, that these cur- 
sory remarks of mine could merit a place in your most re- 
spectable repository of scientific knowledge, 1 would pursue 
the subject in two subsequent papers oa both of thesa 
branches; first by investigating, circumstantially, the form- 
ation of all valleys through which streams are now running, 
and afterwards adverting to the diversity and magnitude o[~ 
marine action. I am, sir, 
your most obedient humble servant, 
Jon~ CAnR. 
l?rinces Street, Manchester, 
May 1g, 1809. 
LXIX. Introduction to the Study of Mineralogy. By 
21/I, HArdy -~ ,
I~  the motives which invite us to cultivate anatural seienee 
,~ere founded merely upon the interest which certain pro- 
ductions of themselves inspire, and upon what appears at 
first sight attractive, zoology and botany would seem to 
have a prepcmderanee over mineralogy which would attract 
a g~eater number of admirers. 
* This is a translation of M. Hauy's Preliminary I~cour.se to his celebrate4 
Work on Mineralogy. 
B b a Minerals~ 
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